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£  ALFALFA 

A  Selected  Bibliography  of  its  Composition, 
Processing,  and  Use 

The  following  compilation  of  references  has . resulted  from, assistance  given,  over 
a  period  of  too  years,  to  the  section  of  the  Western  Resional  Research  Laboratory 
that  is  concerned  with  research  on  alfalfa.    Except  for  a  few  general  works,  the 
list'  contains  no  references  on  cultural  or  genetic  phases  of  the  subject.  Articles 
on  the  value  of  alfalfa  as  a-  feed- are  limited  to  specialized,  studies  related  to 
composition.  •       ; , 

Because  of  limitations  in  space,  abstracts  have  not  been  included,  but  references 
to  such  journals  as  Chemical  Abstracts,  Experiment  Station  Record,  and  others 
have  been  added  so  that  the  reader  can  find  abstracts  readily.    If  reference  to 
an  abstract  is  not  made,  it  can  be  assumed  that  there  is  no  abstract  of  the  article 
in  any  of  the  source's  listed  below.    If  an  article  has  been  abstracted  .in  more 
than  one  place,  preference  is  given  to -Chemical  Abstracts.    .If  no  abstract  was 
found  and  the  title  seemed  inadequate.,  a  few  words  of  explanation  were  .added. 
Unless  otherwise  noted,  all  references  were  verified  by  the  original  articles . 

All 'references  have  -serial  numbers,-  in  accord  with  the  alphabetical  arrangement 
.by  senior  authors'  names.    An  index,  limited  to  subjects , follows.    The  following 
sources  were  consulted: 

Agricultural  Index,  Vol.  1-11  (.1916-194$).  . 

Bibliography  of  Agriculture  (U.S.D.A. )  Vol.  1-12  '(1942-1948).  . 

British  Chemical  Abstracts,  Sec.  A  (1924-1939).   

British  Chemical  Abstracts,  Sec.  B  (1923-1945). 

Chemical  Abstracts,  Vol.  1-41  (1907-1947).   - 

Chemical  Society,  London,  Journal,  (1849-1924). 

Chenische  Zentralblatt  (1830-1939,  1942). 

Experiment  Station  Record,  Vol.  1-95  (1889-1946). 

Foodstuffs,  Vol.  1-20  (1929-1948).. 

Flour  and  Feed  (1947-1948). 

Herbage  abstracts,  Vol.  1-13  (1932-1943), 

Herbage  Reviews,  Vol.  1-8  .(1933-1940).   

Index  Medicus  (later  called  Quarterly.  Cumulative  Index  I.ie-dicus) 
(1880-Je,  1947). 
.  Industrial  Arts  Index  (1913-1947). 
Nutrition  abstracts  and  Reviews,  Vol.  1-12  (1931-1943). 
Pharmaceutical  Abstracts ,  Vol.  1-12  (1935-1946) .  : 
Society  of  Chemical  Industry,  abstracts ,t  (1918-1923). 
U.S.  Sur-eon  General's  Office,  Index  Catalogue  of  the  Library 
(1880-1936). 

Card  catalogs  of  the  University  of  -California  .and  the  U.  S. 
Department  of  Agriculture  Library, 'Albany  Branch. 

Acknowledgment  is  made  to  many  members  ■  of  the.  staff  of  the  Western  Regional 
Research  Laboratory  for  helpful  suggestions  and  particularly  to  the  Industrial 
analysis  Section  for  references  on  dehydration  equipment  and  processes.    Many  of 
the  original  articles  were  consulted  in  the  University  of  California.    The  library 
of  the  U.  S.  Department  of  Agriculture  in '.'.'ashington,  D.  C,  has  supplied  photo- 
stats of  articles  not  readily  available  here. 
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BIBLIOGRAPHY 


1.  ANONYMOUS.      Alfalfa  dehydrating.      "Farm  Quarterly  3 ( 2)  : 42- 4 5, 

130-131.     Summer  1948 . 

2.    Alfalfa  dehydration.      Fed.  Reserve  Bank  of  Kansas  City. 

Mo.  Rev.  of  Agr.  and  Business  Conditions  32(7) : 1-3.  July  31.1947. 

■  3-.    Alfalfa  dehydration  may  be  new  mountain  area  industry. 

West.  Farm  Life  49(9) :15.  May  1,1947. 

4.    Alfalfa  flour  for  cooking.      Rural  New  Yorker  75(4378) :791 . 

May  20,1916. 

5/'    Alfalfa  mill  sale  by  Ralston  Purina;  new  company  being 

formed  to  take  over  Denver  alfalfa  milling  and  products  division. 
Feedstuffs  18(19)  :65.  May  1JJ.946.    About  National  Alfalfa 
Dehydrating  and  billing  Co. 

6.   '  All  year  through  dehydrators  work  on  Yuma  alfalfa. 

Ariz.  Farmer  37(6} : 2.  -Mar.  20,1948. 

7.    Ari sun's  alfalfa  dehydrator  ready.      Ariz.  Farmer  26(3): 11. 

Feb. 8, 1947.  About  Ari zona  Alfalfa  Products  Co. 

8.    Artificial  drying  not  injurious  to  nutrients  of  alfalfa  hay. 

Wis;  Agr.Expt .Sta.  Bui. 425.  p. 14-15.  Madison, 1933.  (Expt.Sta. 

Rec.  69:848) 

9.    Carotene  can  be  preserved.      Flour  and  Feed  49(5) :22.0ct. '48 , 

10.    Chlorophyll  from  alfalfa  meal.     Chemurgic  Digest  5(14) :247. 

July  31,1946.    About  work  of  Midwest  Extraction  Co . .Rockf ord , 111 . 

11.    Curing  alfalfa  by  steam.      Milling  and  Grain  News  16(l3):19. 

Aug.   30,1910.       (Expt.  Sta.  Rec.  23:73l) 

12.    Crop  drying;  increasing  use  of  electrical  methods  in  Norfolk, 

Elect.  Review  cLond.  3'  127(3274)  :145- 146.  Aug. 23, 1940.  Apparatus 
described  suitable  for  alfalfa  also. 

13.    Dehydrated  alfalfa  risk  poses  insurance  problems.  Natl, 

Underwriter  51:8.  Oct. 16, 1947.     Small  pieces  of  metal  wire  binding 
which  become  very  highly  heated  in  the  drying  and  baling  process 
are  embedded  in  bales  and  may  start  fires. 

14.    Dehydrators  back  broad  program  of  research  for  alfalfa 

meal.      Feedstuff s ' 20 ( 31) : 1,  53.  July  31,1948. 

15.    Dehydrators  fix  rules;  alfalfa  association  has  overflow 

meeting  in  Chicago...      Flour  and  Feed  48(9):11-14.  Feb. 1948. 
Reports  some  of  talks  at  1948  meeting  of  American  Dehydrators  Assn. 

16.    Destruction  of  carotene  in  alfalfa.      Nutr.  Reviews 

5*177:223.  July  1947. 

17.    An  egg,  an  orange  and  a  carrot  -  also  some  alfalfa.  A 

"health  secret"  and  a  food  fad  subjects  of  post  office  action. 
Amer.  Med.  Assoc..  Jour.  116(9) :888-889.  Mar.  1,1941.    Al  Morrison's 
alfalfa-kelp  tablets  and  alfalfa-kelp  cream  described. 

18.   '   Expanding  dehydrating  industry  steps  up  alfalfa  meal 

production.      Feedstuffs  17(18) : 20-21 .  May  5,1945.  Includes 
alfalfa  meal  production  figures  for  1928-45. 
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IS*     $£ONXKPUS..  ^ive-minu't;e  alfalfa  on  this  farm;  Director  George  TV. 

Slocum  manufactures  hundreds  of  tons  of  alfalfa  meal  using  latest 
harvesting  and  curing  equipment.      The  Dairymen's  League  Mews 
29(19) :3,  20.  Sept . 11,1945. 

20.    Further  angles  given  on  alfalfa  drying  hazard.  *Tatl. 

Underwriter  51:29.  Oct. 23, 1947.    Magnets  to  remove  metal  from 
alfalfa  meal  stock  before  it  enters  mill,  and  observation  of 
sacked  meal  before  warehousing  will  reduce  fire  risks. 

21.    Glowing  future  predicted  for  alfalfa  dehydrating  industry. 

Feedstuffs  18(3) :62.  Jan. 19, 1946.    Vitamin  content  of  alfalfa  meal 
from  standpoint  of  money  value.  Storage  also  discussed. 

22.    Green,  leafy  alfalfa  is  best  buy.      Wash.  Farmer  72(l8):23. 

Sept. 18, 1947. 

23.    Green  light  for  chlorophyll;  extraction  of  leaves  and 

fractionation  of  the  extract  is  big  business.    Products  include 
chlorophyll,  xanthophyll,  carotene  and  phytol.      Chem.  Indus. 
63(4) : 590- 591.  Oct. 1948.    Alfalfa  as  source  of  supply. 

24.    Grinding  more  alfalfa.      Ariz.  Farmer  26(l9):3.  Sept. 20, 

1947.    About  alfalfa  meal. 

25.    Hot  weather,  better  demand  strengthen  alfalfa  meal  prices. 

Feedstuffs  19(32) :8.     Aug.  9,  1947. 

26.  ■ •  Lowering  costs  while  increasing  production,  by  a  dairyman 
who  is  supplying  three  towns  with  milk.       System  on  the  Farm  1:18  2-3 
July  1917.  Includes  information  on  an  alfalfa  drier. 

27.   •   -Lucerne  meal.      Food  Manufacture  16(l):23.  Jan. 3, 1941. 

Note  on  making  alfalfa  meal  tabletsjuse  of  rice  powder  or  starch 
suggested  as  binder. 

28.  Making  hay  while  the  sun  shines  is  old-fashioned. 

Feedstuffs  2(28):12-14.  July  12,1930.  Some  tables  on  chemical 
analysis  of  natural  vs.  artificially  cured  alfalfa.  Description 
of  drier.  .  , 

29.    The  manufacture  of  alfalfa  meal.     Breeder's  Gaz.69:272- 

273.     Feb. 3, 1916. 

30.    Much  south  Gila  alfalfa  sold  as  dehydrated  meal.  .  Ariz. 

Farmer  26(l):35.  Jan. 11 , 1947 . 

31.    New  dehydratcr  fired  up.      Ariz.  Farmer  26(4) :14.  Feb. 22, 

1947.      Western  Milling  Co.  processing  of  alfalfa  meal. 

32.    New  uses  for  alfalfa.       Flour  and  Feed  48(7)  :22. 

Dec. 1947.      Pigment  and  protein  extraction. 

33.    Nutritive  value  of  alfalfa.       Feedstuffs  8(3) : 14. Jan. 18' 36. 

34.   Proteins,  pigments,  from  alfalfa.      Chem.  Indus.  61(6): 

1016,  1046.  Dec. 1947.    Wbfk  at  Western  Rer .Research  Lab. 

35.  Research  work  at  Canterbury  Agricultural  College , Lincoln. 
New  Zealand.  Dept.  of  Sci.  and  Indus.  Res.  Ann.  Rept.  1936/37, 

p. 81-85.  p. 85  about  nutritive  value  of  alfalfa  juice.  (OA  32:4673) 

36.  Selected  references  from  the  more  recent  literature  on 
lucerne  pollination,  breeding  and  seed  setting.  Herbage 
Reviews  l(l):38-45.  March  1933. 
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37.     ANCNY7CUS .      The  stability  of  carotene  in  dehydrated  alfalfa  and  oat 
plant  meal.      Kansas.  Agr.  Expt.  Sta.  Biennial  Kept.  1936/38 , p. 93. 
Manhattan,  1938. 

3-3.    Standards  discussed  for  alfalfa  meal;  Department  of  Agri- 

culture representative  meets  with  alfalfa  millers  and  feed  manu- 
facturers in  conference  at  St. Louis.      Feedstuffs  7(38) :1. Sept .21' 35, 

39.    The  use  of  alfalfa  as  a  vegetable.       Science, n.s. 86(2222) : 

suppl.7.  July  30,1937.     Summary  of  work  at  South  African  Inst,  of 
Med.  Res.  at  Johannesburg.  Fresh  and  dried  alfalfa  used. 

40.    Vitamin  extraction.      Chem.  and  Engin.  Mews  25(42) :3082. 

Oct. 20, 1947.     Chlorophyll  and  carotene  extraction  from  alfalfa  . 
meal  at  "cAllen, Texas  by  Cabot, Inc. 

41.  ADAMS,  J.C.      Alfalfa  in  the  bag;  one  hour  process  from  field  through 

dehydrator  saves  nutrients.      Nebr.  Farmer  85(22) :4, 33.  Nov'.  20, 1943. 

42.  AIMQUIST,  H.J.,  and  T<X0SE,  A. A.      The  antihemorrhagic  activity  of 

certain  naphthoquinones.      Amer.  Chem.  £oc.  Jour.  61 (7) : 1923- 1924 . 
July  1939.     (C.A.  33:6922) 

43.  ALYAY,  F.J.,  and  NESCT",  G.H.      Influence  of  phosphorus  deficiency  of 

the  soil  on  the  protein  content  of  alfalfa.      Amer.  Soc,  Agron. 
Jcur.   37(7) : 555- 569,  July  1945.     (C. A.  39:4182) 

44.  AMERICAN  D'  HYDRATORS  ASSOCIATION.      Dehydrated  alfalfa  meal  ...  a 

must  in  all  turkey  feeds  I     Chicago c 1948=  8  pp. 

45.  Report  of  annual  meeting.     Chicago.     (Several  of  these 
issued  but  we  have  been  able  to  obtain  only  1944  issue) 

46.  AMES,'  J.M. ,  'and  BOLTZ,  0."°.      Nitrogen  and  mineral  constituents  of 

the  alfalfa  plant.      Ohio.  Agr.  Expt.  Sta.  Bui, 247,  p. 755-773. 
booster, 19X2.       (C.A.  7:2810) 

47.  ANDERSON,  C.R.."    Contact  dermatitis  from  alfalfa  and  bur  clover.' 

Arch.  Dermat.  and  Syph.  50(9):201.  Sept. 1944. 

48.  ANDREASI,  F.      Valor  energetico  das  forragens  feno  de  alfalfa. 

Alfalfa  (Medicago  sativa  L.)      Sab  Paulo, Brazil(Citv)  Universidada. 
Faculdade  de  Medicina  Veterinaria.  Revista  2 (4) : 247- 252 .  1944. 
(C.A. 39:2326) 

49.  ANSBACHER,  S.      New  observations  on  the  vitamin  ¥  deficiency  of  the 

chick,       Science(n.s.)88(2279) :221.  Sept. 2, 1938.     (C  .A.  32 : 8499) 

50.  ARCHIBALD,  J.G.      Studies  in  the  chemistry  of  grass  silage.  Jour. 

Agr.'  Res.  72(8)  :  277-287 .  Apr.  15,1946/    (C.A.  40:5165) 

51.  ARMSBY,  N.P.,  and  FRIES,  J. A.      Net  energy  values  of  alfalfa  hay  and 

starch.      Jour.  Agr.  Res.  15(5) : 269-286 .  Nov. 4, 19 18. (C.A. 13:722) 

52.  ARNY, A.C . ,  and  THATCHER,  R.W.      The  effect  of  different  methods  of 

inoculation  on  the  yield  and  protein  content  of  alfalfa  and " sweet 
clover.      Amer.  Sec'.  Agron.  Jour.  7 (4)  :  172-185.   (C. A. 9:2559) 
53°  '       and  T'aTCHER,  R.'Y.       The  effect  of  different  methods  of 

inoculation  on  the  yield  and  protein  content  of  alfalfa  and  sweet 
clover  -  2.      Amer.  Soc  Agron.  Jour.  9( 3)  :  127- 137 .  March  1917. 
(-C.A,  11:1875) 
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54.  BAILEY,  L.F; ,  and  McHARGUF,  J.S.      Ashing  procedures  for  the  deter- 

mination of  copper  in  plant  material.      Plant  Physiol.  20(l) :79- 
85.  Jan. 1945.  " (CA  39:2037) 

55.    and  McHARGUE,  J.S.      Effect  of  boron,  copper,  manganese,  and 

zinc  on  the  enzyme  activity  of  tomato  and  alfalfa  plants  grown  in 
the  greenhouse.      Plant  Physiol.  19(l) : 105-116.  Jan. 1944 (C .A. 39 : 3311) 

56.  BAKTCE,  A.L.',  and  RENDER,  N.D.      Presence  of  anti-hemorrhagic  material 

in  roots  of  European  bindweed  (Convolvulus  arvensis  L.)  Amer. 
Jour.  Bot.  29(5)  : 353- 354.  'lay  1942.     (Herb.  Abs. 12:1758)  Alfalfa 
meal  extract  also  used  in  study. 

57.  BALE,  C.E.,  and  BARG^R,  E.L.      Reconditioning  overdried  hay.  Agr. 

Engin.  29( 7) : 299-300 .  July  1948.      Hay  drying  unit  and  air  humidi- 
fier used  at  Iowa    Agr.  Expt.  Sta.  is  described. 

58.  BARGER,  E.S.      Alfalfa:  the  alfalfa  industry  (agriculture  and  prepara- 

tion for  market)..,  prepared  at  the  instance  of  American  Dehydrators ' 
Association  suggesting  that  the  alfalfa  industry  in  all  phases  of 
the  production  of  alfalfa  meal  is  entitled  to  (l)  General  exemption 
by  amendment  or  interpretation  of  the  Fair  Labor  Standards  Act; 
(2)  Further  relief  under  the  Social  Security  laws;   (3)  an  advan- 
tageous priority  rating  ...  and  (4)  other  relief.     Toledo , 0. , 1942 . 
;,  24  pp.     "Addenda"  attached  to  back  cover. 

59.  BARN^TT,  F,".      Carotene  -  a  source  of  vitamin  A  during  our  national 

emergency.      Amer.  Chem.  Soc.  News  Ed.  19(14) :778.  July  25,  1941. 
(C.A,  35:6386) 

60.  BARR,  F.T.      Artificial  drying  of  forage  crops.      Agr.  Engin.  12(6;: 

243-244.  June  1931.     Types  of  driers  suitable  for  alfalfa  described. 
.61,     BaSSLER,  E.M,      Mechanical  curing  of  alfalfa.      Amer.  Soc.  Heating 
;   and  Ventilating  Engin/  Trans.  23:561-569.  1917. 

62.  BEAR,  F.E.,  and  PRIuCE,  A.L.      Cation-equivalent  constancy  in  alfalfa. 

Amer.  Soc.  Agron.  Jour.  37(3) :217-222.  Mar. 1945  (C .A. 39 : 2371) 

63.  BEAVENS,  E.A.,  and  JAMES,  L.F.      The  microbial  decomposition  of 

"successive  cuttings  of  alfalfa  hay  under  aerobic  conditions.  Jour. 
Agr.  Res.  46 ( 12)  :  1121- 1126 .  June  15,1934.     (C.A.  28':6496) 

64.  "    BECHDFL,  S.I.,  CLYDE,  A.W. ,  CROMER,  CO.,  and  XMLIIAMS,  P.S. 

Dehydrated  and  sun-cured,  hay.      .Penn.  Agr.  Expt.  Sta.  Bui. 396. 
'24  pp.     State  College.  1940 '.     (C.A.  34:7473) 

65.  'BE.CHTEL,  H.  ". ,  SHAW,  A.O.,  'and  ATKESON,  F.W.     Brown  alfalfa  hay  -  its 

chemical  composition  and'  Nutritive  value  in  dairy  rations*.-  Jour. 

Dairy  Sci-   28(1): 35-48.  Jan. 1945.     (C.A.  39:4359)  ... 
65.    BECK,  B.F.  •   Vitamins  in  honey;  alfalfa  furnishes  vitamin  K. 
;r.      '     Gleanings- Bee  Cult.  68:437,  530.  Aug. 1940. 
67.     BECKER,  M. ,  SCKLFII\TIT2.y  M.v.,  and  LaGNEAU,  E.      Versuche  uber 

kunstlich  getrocknetes  grunfutter..      Zuchtungskunde  14:51-58. 

1939.     (C.A.  33:4333)- 
63.     BERHAYS,  F.J.      Die  wurzel  von  Medicago  sativa.      Buchners  Rupert.  : 

3.  R.bd.  6:329-334.  .  1851.     (Chem.Zentr,  22:123) 
69.     BERTRAND,  G. ,  and  BFF7.01T,  B ..      La  teneur  en ' zinc  des  aliments 

vegetaux.     eParisaAcad.  des  Sci.  Compt.Rend. 187(24) :1098-1101. 

Dec.  10, 1928.     (C.A.  23:1696) 
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70.  3ETHKE,  R.M.       Factors  affecting  the  quality  of  alfalfa  meal. 

Feedstuffs  9(52):22-23.  Dec. 25, 1937.    Maturity, curing  and  storage. 

71.    and  K^CK,  C.H.      Vitamin-A  content  of  alfalfa  hay.  Ohio. 

Agr.  Expt.  Sta.  Bui. 431 (47th  Ann.Rept.  1927/28)  p. 117-118.  1929. 
Loss  of  vitamin  A  when  exposed  to  sun, rain, dew  in  seven  days; 
slight  loss  after  one  year  of  storage. 

72.   RECORD,  P.R.,  and  WILDER,  O.H.M.      The  stability  of  carotene 

and  vitamin  A  in  a  mixed  ration.      Poultry  Sci.  18 ( ?) : 179-187 . 

May  1939.       (C.A.  33:5894) 

73.  3ETTINI,  T.M,      Sulla  composizione  chimica'  e  sul  valore  nutritivo 

dell'erba  medica  a  diversi  stadi  di  vegetazione.    Revista  Zootec- 
nia  cBuenos  Aires,  12( 10) :425-438 .  Oct. 31, 1935.     (C.A.  31:2698) 

74.  BICKOFF,  E.M.,  BAILEY,  G.F.,  and  ATKINS,  M.E...    Effect  of  moisture  ' 

content  on  retention  of  carotene  in  alfalfa  meal.      Amer.  Chem. 
Soc  ads. of  Papers  114th  meeting,  Sept  .1948, p. 26-27A. 

75.    BEVENUE,  A..,  and  "'ILLIAMS,  K.T.      Alfalfa  has  a  promising 

chemurgic  future        a  novel  processing  method  is  described. 
Chemurgic  Digest  6 ( 14) : 213, 216- 218 .  July  31,1947.      Also  in: 
California  Hay,  Grain,  and  Feed  Dealers  Assoc.  Bui. 18.  4  pp. 
Dec. 6, 1947. 

76.  BIELEFELDT,  Jj^RGEN.      Studier  over  karctin  med  saerligt  henblik  paa 

hold-barheden  i  lucernmel.     "^/benhavn,  Det  DansVe  Forlag,  c19423 
134  pp.    Afhandling  -  Danmarks  tekniske  hpiskole.     Has  English 
and  German  summaries.     (C.A.  37:4779) 

77.  Studies  of  carotene,  with  special  reference  to  the  keeping 
properties  of  alfalfa  meal.     Xemisk.  Maanedsblad  og  Nordisk 
Handelsblad  for  Kemisk  Industri  23:149-151.  1942.     fC . A. 38 :4058) 
(Original  not  seen) 

78.  BIR0,G.      A  lucernaliszt- kikeszitese  Is  jelentosege .  cThe  preparation 

of  lucerne  meal  and  its  importance,    Koztelek  44:213.  1934. 
(Herb.  Abs.  4:1827)  .  (Original  not  seen) 

79.  BISCHOF^,  F.,  SAFSIF,  r;.D. ,  LONG,  M.L. ,  and  EVANS,  R.D.      A  compara- 
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Dehydration,  equipment  and  mills 
5,     6,     7,     12,     19,     31,  60, 
61,     115,     116,     167,     178,  180, 
185,     25*1,     318,     34.1,  377, 
407,     446,     480,     489,  551, 
561,     562,     565,     567,  568, 
569,     570,  576 

Dehydration  industry      2,     3,  14, 
18,     45,  300 

Dehydration  methods  1,  41,  89, 
94,  95,  177,  237,  243,  263, 
280,  293,  323,  341,  362, 
363,  394,  122,  425,  447, 
456,  457,  553,  554,  552, 
564,  565,  566,  568,  572, 
576 

Dermatitis  47 
Diastase  423 

Drug  addiction,  alfalfa  for  106, 
525 

Dry  master      521,  522 
Emulsin  .239 

Enzyme  activity      55,     99,  112, 
147,     148,  "  211,     239,  267, 
271,     323,     341,     315,  347, 
363,  123 


Fiber  content      162,  533 
Fire  risks      13,  20 
Flavor  in  milk  393 
Flour  4 

Furfuraldehyde  195 

Galactomannan      212,  337 
Gas  formation  241 
General  works      117,'    118,  119, 

214,     524,  529 
Glucose  254 

Gonad  stimulating  extract  170, 
171 

Grading.  SEE,  Standards 
Grov/th  factor      462,  527 

Hemicellulose      100,  379 

Hexose- phosphate  476 

Human  consumption  of  alfalfa  4, 
17,     27,     39,     111,     143.  152, 
161,     191,     222,     232,  233, 
249,     333,     381,     448,  557, 
558 

Humidifier  for  reconditioning  57 

Inositol  544 
Insurance      13,  20 
Iron  content  421 

Juice       35,     87,     316,     360.  371, 
393,     400,     491,     492,  493, 
494,     495,  496 

Kjeldahl  digestion  465 

Laccase      99,     147,  148 

Lactoflavin  278 

Lead  acetate  precipitate  496 

Lime  content  385 

Lipids    .  273,     298,     376,  389 

Lithium  content  216 

Malaria  and  alfalfa  464 
Manganese  content  82. 
Marketing      30,     153,     158,  282, 

37  2 

Meal'  11,  24,  30,  37,  44, 
58,  107,  141,  142,  158, 
279,     314,     351,     352,  374, 

/  429 


